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Description 

[0001] The present invention relates generally to a 
wafer polishing apparatus, and more particularly to a 
wafer polishing apparatus which has a retainer ring and 
presses a wafer against a rotating turn table to polish 
the wafer whose peripheral edge is enclosed by the re- 
tainer ring. 

[0002] Japanese Patent Provisional Publication No. 
8-229808 discloses a wafer polishing apparatus which 
has a retainer ring enclosing the periphery of a wafer 
and presses the retainer ring and the wafer against a 
turn table to polish the wafer. The wafer polishing appa- 
ratus is provided with an annular tube which is arranged 
between the retainer ring and a wafer holding head. Jap- 
anese Patent Provisional Publication No. 8-229808 also 
discloses a method of adjusting a pressure force of the 
retainer ring by adjusting the air pressure within the 
tube, and a method of adjusting the pressure force with 
use of a diaphragm. 

[0003] A conventional wafer polishing apparatus, 
however, cannot uniformly press overthe circumference 
of the retainer ring, since the supply of the air to the tube 
causes a weak portion thereof to expand excessively. 
The irregular pressure force causes the polishing pres- 
sure against the wafer to be irregular. Thus, the wafer 
cannot uniformly be polished. 

[0004] The method of adjusting the pressure force of 
the retainer ring by means of the diaphragm has a dis- 
advantage because the movable range of the retainer 
ring is too narrow to obtain a necessary pressure force. 
[0005] US-A-5 584 751 discloses a wafer polishing 
apparatus according to the preamble of claim 1 . 
[0006] In particular, there is disclosed a wafer polish- 
ing apparatus which presses a wafer against a rotating 
turn table to polish a face of the wafer, said wafer pol- 
ishing apparatus comprising: 

a rotary head body arranged opposite to said turn 
table; 

a carrier contained in said head body in a manner 
that is vertically movable, said carrier supporting the 
wafer to press the wafer against said turn table; 
a retainer ring contained in said head body in a man- 
ner that is vertically movable, said retainer ring con- 
centrically arranged at the periphery of said carrier, 
said retainer ring coming into contact with said turn 
table and holding the periphery of the wafer during 
polishing; and 

a first space which presses said carrier and a sec- 
ond space which presses said retainer ring, said 
first and second spaces being formed in said head 
body; 

wherein pressure air is supplied to said first and 
second spaces to press said carrier and said retainer 
ring against said turn table. 

[0007] It is an object of the present invention to pro- 



vide a wafer polishing apparatus being adapted to polish 
the whole surface of the wafer uniformly. 
[0008] This object is solved by a wafer polishing ap- 
paratus as defined in cliaim 1. In particular, in addition 
5 to the features according to the preamble of claim 1 , the 
wafer polishing apparatus according to the present in- 
vention comprises: 
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an air jetting member being provided at the bottom 
of said carrier and jetting the air to the other face of 
the wafer to thereby perform a pressure fluid layer 
between said carrier and the wafer and press the 
wafer against said turn table via said pressure fluid 
layer. 



[0009] The dependent claims 2 to 7 show advanta- 
geous further developments of the wafer polishing ap- 
paratus of claim 1 . 

[0010] The present invention is directed to a wafer 

20 polishing apparatus which presses a wafer against a ro- 
tating turn table to polish a face of the wafer, the wafer 
polishing apparatus comprises: a rotary head body ar- 
ranged opposite to the turn table; a carrier contained in 
the head body in a manner that is vertically movable, 

25 the carrier supporting the wafer to press the wafer 
against the turn table; a retainer ring contained in the 
head body in a manner that is vertically movable, the 
retainer ring concentrically arranged at the periphery of 
the carrier, the retainer ring coming into contact with the 

30 turn table and holding the periphery of the wafer during 
polishing; an elastic sheet provided in a space in the 
head body above the carrier and the retainer ring; a first 
space which presses the carrier and a second space 
which presses the retainer ring, the first and second 

35 spaces being formed in the head body; and is charac- 
terized in that the elastic sheet is concentrically divided 
into at least a central part included in the first space and 
a peripheral part included in the second space, and 
pressure air is supplied to the first and second spaces 

40 to elastically deform the central part and the peripheral 
part of the elastic sheet such that the central part press- 
es the carrier against the turn table and the peripheral 
part presses the retainer ring against the turn table. 
[0011] According to the present invention, the wafer 

45 polishing apparatus with the retainer ring supplies the 
pressure air to the first space and elastically deforms 
the central part of the elastic sheet under the air pres- 
sure to press the carrier, thereby pressing the wafer 
against the polishing pad. Then, the wafer polishing ap- 

50 paratus supplies the pressure air to the second space, 
and elastically deforms the periphery of the elastic sheet 
to press the retainer ring, thereby uniformly pressing the 
retainer ring against the polishing pad. Thus, the present 
invention uniformly polishes the whole surface of the 

55 wafer, and the movement strokes of the retainer ring are 
longer in the present invention than in the polishing ap- 
paratus which uses the diaphragm. For this reason, the 
retainer ring can be pressed satisfactorily. 
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[0012] Moreover, the present invention is directed to 
a wafer polishing apparatus which presses a wafer 
against a rotating turn table to polish a face of the wafer, 
the wafer polishing apparatus comprises: a rotary head 
body arranged opposite to the turn table; a carrier con- 
tained in the head body in a manner that is vertically 
movable, the carrier supporting the wafer to press the 
wafer against the turn table; a retainer ring contained in 
the head body in a manner that is vertically movable, 
the retainer ring concentr cally arranged at the periphery 
of the carrier, the retainer ring coming into contact with 
the turn table and holding the periphery of the wafer dur- 
ing polishing; a sealed first space which presses the car- 
rier and a sealed second space which presses the re- 
tainer ring, the first and second spaces being formed in 
the head body; and is characterized in that pressure air 
is supplied to the first and second spaces to press the 
carrier and the retainer ring against the turn table. 
[001 3] According to the present invention, in the wafer 
polishing apparatus, the pressure air is supplied to the 
first space to directly press the carrier and the wafer 
against the polishing pad. The pressure air is supplied 
to the second space, and the air pressure directly press- 
es the retainer ring, thereby uniformly pressing the 
whole surface of the wafer. The movement strokes of 
the retainer ring are longer in the present invention than 
in the polishing apparatus which uses the diaphragm. 
For this reason, the retainer ring can be pressed satis- 
factorily. 

[0014] According to the present invention, the elastic 
sheet is made of rubber, metal, or plastic. In other words, 
it is possible to use any kind of sheets which are elasti- 
cally deformed by the pressure of the pressure air to 
press the carrier and the retainer ring. 
[0015] According to the present invention, the elastic 
sheet is composed of one sheet, and the number of 
parts can be reduced as a result. 
[0016] According to the present invention, the elastic 
sheet is composed of a circular sheet which is arranged 
therein, and an annular sheet which is arranged outside 
the circular sheet. 

[0017] According to the present invention, the elastic 
sheet is composed of vertically stacked two elastic 
sheets. In other words, the two elastic sheets also can 
form the first and second spaces. 
[0018] According to the present invention, an air jet- 
ting member is provided at the bottom of the carrier and 
jets the air towards the reverse side of the wafer to there- 
by form a pressure fluid layer between the carrier and 
the wafer and press the wafer against the turn table via 
the pressure fluid layer. Thus, the wafer is uniformly 
pressed against the turn table, and it is therefore possi- 
ble to polish the whole surface of the wafer uniformly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The nature of this invention, as well as other 
objects and advantages thereof, will be explained in the 



following with reference to the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures and wherein: 

5 Fig. 1 shows the entire structure of a wafer polishing 
apparatus with a retainer ring according to the first 
embodiment; 

Fig. 2 is a longitudinal sectional view illustrating a 
wafer holding head of the wafer polishing apparatus 
10 in Fig. 1; 

Fig. 3 is an enlarged sectional view illustrating the 
essential parts of the wafer polishing apparatus with 
the retainer ring according to the second embodi- 
ment; 

15 Fig. 4 is a sectional view illustrating another embod- 
iment wherein an elastic sheet is composed of two 
rubber sheets; 

Fig. 5 is a sectional view illustrating another embod- 
iment wherein an elastic sheet is composed of two 
20 rubber sheets; 

Fig. 6 is a plan view illustrating a wafer holding head 
according to the third embodiment; and 
Fig. 7 is a longitudinal sectional view illustrating the 
wafer holding head in Fig. 6. 

25 

[0020] This invention will be explained in further detail 
by way of example with reference to the accompanying 
drawings. 

[0021 ] Fig. 1 shows the entire construction of a wafer 
30 polishing apparatus to which a wafer polishing appara- 
tus with a retainer ring according to the present invention 
is applied. 

[0022] As shown in Fig. t , the wafer polishing appa- 
ratus 10 is provided with a turn table 12 and a wafer 

35 holding head 14. The turn table 12 is disk-shaped, and 
a polishing pad 1 6 is attached on the top of the turn table 
12. A spindle 1 8 connects to the bottom of the turn table 
1 2 and an output shaft (not shown) of a motor 20. Driving 
the motor 20 rotates the turn table 12 in the direction 

40 indicated with an arrow A, and slurry is supplied onto 
the polishing pad 1 6 on the rotating turn table 1 2 through 
a nozzle (not shown). 

[0023] Fig. 2 is a longitudinal sectional view of the wa- 
fer holding head 14. The wafer holding head 14 com- 

45 prises a head body 22, a carrier 24, a guide ring 26, a 
retainer ring 28, and an elastic sheet or a rubber sheet 
30. The head body 22 is disk-shaped, and a motor (not 
shown) connected to a rotary shaft 32 rotates the head 
body 22 in the direction indicated with an arrow B. Air 

50 supply passages 34, 36, 37 are formed in the head body 
22, and the air supply passages 34, 36, 37 communicate 
with air supply passages 38, 40, 41 that are formed in 
the rotary shaft 32. The air supply passage 38, 40, 41 
connect to a pump 44 through regulators 42A, 42B, 42C, 

55 respectively. 

[0024] The carrier 24 is disk-shaped and is arranged 
under the head body 22 coaxially with the head body 
22. A concave 25 is formed at the bottom of the carrier 
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24, and the concave 25 contains an air-permeable po- 
rous board 52. An air chamber 27 is formed over the 
porous board 52, and the air chamber 27 communicates 
with an air supply passage 53 that communicates with 
the air supply passage 37. Compressed air is supplied 5 
from the pump 44 to the air chamber 27 via the air supply 
passages 41 , 37, 53. Then, the air passes through the 
porous board 52 and it jets downward from the bottom 
of the porous board 52. This results in transmission of 
the pressure of the carrier 24 to a wafer 54 via a pressure 10 
air layer 55, and the wafer 54 is uniformly pressed 
against the polishing pad 16. Adjusting the air pressure 
by the regulator 42C controls the force of the wafer 54 
which presses the polishing pad 16. If the carrier 24 
presses the wafer 54 directly against the polishing pad 15 
16 and there is some dust between the carrier 24 and 
the wafer 54, the force of the carrier 24 cannot uniformly 
be transmitted to the entire surface of the wafer 54. 
When the wafer 54 is pressed against the polishing pad 
1 6 via the pressure air layer 55, the force of the carrier 20 
24 can uniformly be transmitted to the entire surface of 
the wafer 54. 

[0025] The wafer holding head 14 controls the pres- 
sure of the carrier 24 to move the carrier 24 vertically, 
and thereby controls the polishing pressure of the wafer 25 
54 (the force that presses the wafer 54 against the pol- 
ishing pad 1 6). For this reason, the control of the polish- 
ing pressure is easier than the control of the polishing 
pressure of the wafer 54 by directly controlling the pres- 
sure of the pressure air layer 55. In other words, the wa- 30 
f er holding head 1 4 is able to control the polishing pres- 
sure of the wafer 54 by controlling the vertical position 
of the carrier 24. The air, which jets from the porous 
board 52, flows out through a vent (not shown), which 
is formed in the retainer ring 28. 35 
[0026] The porous board 52 has a number of vent 
holes therein, and it is composed of sintered ceramics 
for example. 

[0027] The rubber sheet 30 is disk-shaped, and has 
a uniform thickness. The rubber sheet 30 is fixed to the 40 
head body 22 by a stopper 48 via an O-ring 46, and is 
divided into a central part 30A and a peripheral part 30B 
at the stopper 48. As described later, the central part 
30A of the rubber sheet 30 presses the carrier 24, and 
the peripheral part 30B presses the retainer ring 28. In 45 
this embodiment, the rubber sheet 30 is employed as 
the elastic sheet, but the present invention may also use 
any kinds of sheet which is made of a material such as 
plastic that is elastically deformed under fluid pressure 
such as air pressure. 50 
[0028] On the other hand, a space (the first space) 50 
is formed under the head body 22, and the space 50 is 
made airtight by the rubber sheet 30 and the O-ring 46. 
The air supply passage 36 communicates with the 
space 50. When the compressed air is supplied into the 55 
space 50 through the air supply passage 36, the central 
part 30A of the rubber sheet 30 is elastically deformed 
under the air pressure to press the central part 30A 
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against the top of the carrier 24. Thereby, the wafer 54 
is pressed against the polishing pad 1 6. The adjustment 
of the air pressure by the regulator 42B results in the 
control of the pressure force of the wafer 54. 
[0029] The guide ring 26 is cylindrical and is coaxially 
arranged under the head body 22. The guide ring 26 is 
fixed to the head body 22 via the rubber sheet 30. This 
results in the transmission of the rotational force from 
the head body 22 to the guide ring 26 via the rubber 
sheet 30. Reference numerals 56, 58 indicate O-rings 
for sealing. 

[0030] A retainer ring. 28 is arranged between the 
guide ring 26 and the carrier 24. The outer diameter of 
the retainer ring 28 is substantially equal to the inner 
diameter of the guide ring 26, and the retainer ring 28 is 
slidably supported on an inner peripheral surface 26A 
of the guide ring 26. 

[0031] The retainer ring 28 has a plurality of straight 
grooves 60 which are formed at predetermined posi- 
tions on the outer peripheral surface thereof. The 
straight grooves 60 are formed in a direction in which 
the retainer ring 28 moves, and the straight grooves 60 
are engaged with pins 62 which are fixed to the guide 
ring 26. The retainer ring 28 is prevented from falling off 
from the guide ring 26, and the retainer ring 28 moves 
in such a direction as to press the polishing pad 16. 
[0032] On the other hand, an annular space (a second 
space) 66 is formed at the lower periphery of the head 
body 22, and the space 66 is tightly closed by the pe- 
riphery 30B of the rubber sheet 30 and the O-rings 46 
and 56. The air supply passage 34 communicates with 
the space 66. When the compressed air is supplied into 
the space 66 from the air supply passage 34, the pe- 
ripheral part 30B of the rubber sheet 30 is elastically de- 
formed under the air pressure to press the circular top 
of the retainer ring 28. Thereby, the retainer ring 28 is 
pressed, and the circular bottom of the retainer ring 28 
is pressed against the polishing pad 16. The adjustment 
of the air pressure by the regulator 42A permits control 
of the pressure force of the retainer ring 28. 
[0033] A description will be given of the operation of 
the wafer holding head 14 of the wafer polishing appa- 
ratus 1 0 which is constructed in the above-mentioned 
manner. 

[0034] First, the pump 44 is driven to supply the com- 
pressed air to the air chamber 27 through the air supply 
passages 41 , 37, 53. A pressure fluid layer 55 is formed 
between the porous board 52 and the wafer 54, and the 
pressure fluid layer 55 transmits the pressure force of 
the career 24 uniformly to the entire surface of the wafer 
54. 

[0035] Then, the compressed air is supplied from the 
pump 44 into the space 50 through the air supply pas- 
sages 40, 36, and the central part 30A of the rubber 
sheet 30 is elastically deformed by the inner air pressure 
to thereby press the carrier 24. The wafer 54 is pressed 
against the polishing pad 16 via the pressure air layer 
55. The regulator 42B adjusts the air pressure to control 
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the inner air pressure to desired pressure, so that the 
force of the wafer 54 which presses the polishing pad 
16 can be constant. 

[0036] Then, the compressed air is supplied from the 
pump 44 to the space 66 through the air supply passag- 
es 38, 34, and the peripheral part 30B of the rubber 
sheet 30 is elastically deformed by the inner air pressure 
to press the retainer ring 28, which is pressed against 
the polishing pad 16. In the case of a soft polishing pad 
(wherein the upper layer is made of hard forming poly- 
urethane and the lower layer is made of sponge), the 
pressure force P1 against the polishing pad 1 6 per unit 
area of the wafer 54 and the pressure force P2 against 
the polishing pad 1 6 per unit area of the retainer ring 28 
are set to P1<P2. Then, the wafer holding head 14 is 
rotated to start polishing the wafer 54. 
[0037] In this embodiment, since the rubber sheet 30 
is used to press the retainer ring 28, the retainer ring 28 
can be elastically deformed more uniformly than an air 
bag and a tube. Moreover, since the guide ring 26 guides 
the retainer ring 28 so that the retainer ring 28 can freely 
move in a pressing direction, the retainer ring can be 
pressed under uniform pressure. 
[0038] The polishing apparatus of this embodiment is 
able to polish the whole surface of the wafer 54 more 
uniformly than the conventional polishing apparatus 
which uses the air bag or tube. Moreover, the movement 
strokes of the retainer ring 28 are longer in the polishing 
apparatus of this embodiment than in the polishing ap- 
paratus which uses the diaphragm for the pressing 
means. 

[0039] Fig. 3 is an enlarged sectional view illustrating 
the essential parts of the second embodiment of the wa- 
fer holding head. Parts similar to those of the first em- 
bodiment in Fig. 2 will be denoted by the same reference 
numerals, and they will not be explained. 
[0040] The wafer holding head 15 is provided with a 
guide ring 70 which slidably supports the outer periph- 
eral surface of the retainer ring 28, and a guide ring 72 
which slidably supports the inner peripheral surface of 
the retainer ring 28. The guide rings 70, 72 guide the 
retainer ring 28 so that the retainer ring 28 can freely 
move in the pressed direction. 

[0041] A space (a second space) 74 is formed be- 
tween the guide rings 70, 72, and the air supply passage 
34 communicates with the space 74. Reference numer- 
als 76, 78, 80 indicate O-rings which tightly closes the 
space 74, and the reference numeral 82 is an O-ring 
which tightly closes the space (the first space) 50. When 
the compressed air is supplied to the space 50 through 
the air supply passage 36, the carrier 24 is pressed 
downward by the air pressure to press the wafer 54 
against the polishing pad 16 via the pressure air layer 
55. 

[0042] A stopper plate 84 is secured to the top of the 
retainer ring 28. The stopper plate 84 prevents the re- 
tainer ring 28 from falling off from the guide rings 70, 72. 
A stopper 86 is formed at the bottom of the retainer ring 
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28, and the stopper 86 projects inward. Since the stop- 
per 86 is in contact with a bottom 72A of the guide ring 
72, the upper position of the retainer ring 28 is regulated. 
[0043] According to the wafer holding head 1 5 which 

5 is constructed in the above-mentioned manner, the sup- 
ply of the compressed air to the space 74 through the 
air supply passage 34 causes the retainer ring 28 to be 
pressed downward. Consequently, the retainer ring 28 
is pressed against the polishing pad 16. The adjustment 

10 of the air pressure of the compressed air results in con- 
trol of the pressure force of the retainer ring 28 against 
the polishing pad 16. 

[0044] . In this embodiment, the body of a cylinder is 
composed of the guide rings 70 and 72, which form the 

15 space 74, and the head body 22. The retainer ring 28 
functions as a rod to thereby construct an air cylinder 
mechanism. Thus, according to the present invention, 
the circumference of the retainer ring 28 can be pressed 
under constant pressure, and the movement strokes of 

20 the retainer ring 28 can be longer than the air bag and 
the tube. For this reason, the retainer ring 28 can be 
pressed satisfactorily. 

[0045] In 'the first embodiment in Fig. 2, one rubber 
sheet 30 is divided into two to form the first space 50 at 
25 the central part and the second space 66 at the periph- 
eral part, but the present invention should not be restrict- 
ed to this. 

[0046] For instance, as shown in Fig. 4, the rubber 
sheet may also be composed of a circular sheet 90, 

30 which is arranged inside the rubber sheet, and an an- 
nular sheet 92, which is arranged outside the circular 
sheet 90. In this case, the outer peripheral part of the 
sheet 90 and the inner peripheral part of the sheet 92 
are on top of the other, and an annular stopper 94 goes 

35 through the overlapping part. The stopper 94 is attached 
to the head body 22. Thereby, the first space 50 is 
sealed by a self-sealing tendency of the overlapping part 
of the sheets 90, 92. On the other hand, the outer pe- 
ripheral part of the sheet 92 is pinched between the head 

40 body 22 and the guide ring 26. The head body 22 is bolt- 
ed to the guide ring 26 by a plurality of bolts 96 so that 
the outer peripheral part of the sheet 92 can be pinched 
between the head body 22 and the guide ring 26. The 
second space 66 is sealed by the self-sealing tendency 

45 of the outer peripheral part of the sheet 92. 

[0047] Asshownin Fig. 5, two rubber sheets 100, 102 
may be stacked vertically. In this case, an annular stop- 
per 1 04 goes through the sheets 1 00, 1 02, and the stop- 
per 1 04 is attached to the head body 22 in order to form 

50 the first space 50. Thus, the first space 50 is sealed by 
the self-sealing tendency of the overlapping part of the 
sheets 1 00, 102. On the other hand, the outer peripheral 
parts of the sheets 100, 102 are pinched between the 
head body 22 and the guide ring 26. The head body 22 

55 js bolted to the guide ring 26 with use of a plurality of 
bolts 106, and the head body 22 and the guide ring 26 
pinch the outer peripheral parts of the sheets 1 00, 1 02. 
The second space 66 is sealed by the self-sealing ten- 
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dency of the outer peripheral parts of the sheets 100, 
1 02. An air introduction hole 1 00A is formed in the sheet 
1 00 so as to introduce the air into the first space 50, and 
the air introduction hole 1 00A connects to the air supply 
passage 36. An air introduction hole 1 00B is also formed 
in the sheet 1 00 so as to introduce the air into the second 
space 66, and the air introduction hole 100B connects 
to the air supply passage 34. 

[0048] Fig. 6 is a plan view illustrating a holding head 
21 4 which has a rubber sheet which is divided into three, 
and Fig. 7 is a longitudinal sectional view taken along 
line 7-7 of Fig. 6. The holding head 214 in Fig. 7 is com- 
prised mainly of a head body 222, a carrier 224, a guide 
ring 226, a polishing surface adjusting/ing 228, a retain- 
er ring 230, a rubber sheet 232, a differential transformer 
234, and a pressing member 236. 
[0049] The head body 222 is disk-shaped, and a ro- 
tary shaft 238 connects to the top of the head body 222. 
The head body 222 is rotated in the direction of an arrow 
B by a motor (not shown) which connects to the rotary 
shaft 238. Air supply passages 240, 242, 244 are formed 
in the head body 222. The air supply passage 240 ex- 
tends to the outside of the holding head 21 4 as indicated 
by long and short alternate lines in Fig. 6, and the air 
supply passage 240 connects to an air pump 248 via a 
regulator 246A. Likewise, the air supply passages 242, 
244 extend to the outside of the holding head 214. The 
air supply passage 242 connects to a pump 240 via a 
regulator 246B, and the air supply passage 244 con- 
nects to a pump 240 via a regulator 246C. 
[0050] The carrier 224 is shaped like a column, and it 
is coaxially arranged below the head body 222. A con- 
cave part 225 is formed at the bottom of the carrier 224, 
and the concave part 225 contains a breathable porous 
board 256. The porous board 250 communicates with 
air passages 252 which are formed in the carrier 224. 
As indicated by long and short alternate lines, the air 
passages 252 extend to the outside of the holding head 
214, and they connect to a suction pump 276. Accord- 
ingly, if the suction pump 276 is driven, the porous board 
250 absorbs and holds wafer 254. The porous board 
250 has a number of vent holes therein, and it is com- 
posed of sintered ceramics for example. 
[0051 ] A number of air supply passages 278 (only two 
passages are shown in Fig. 6) are formed in the carrier 
224, and the exhaust nozzles of them are formed at the 
periphery of the bottom of the carrier 224. The air supply 
passages 278 extend to the outside of the holding head 
214 as indicated by long and short alternate lines in the 
drawing, and they connect to the air pump 248 via a reg- 
ulator 246D. Accordingly, the compressed air is jetted 
from the air pump 248 into an air chamber 256 between 
the porous board 250 and the wafer 254 through the air 
supply passages 278. Thereby, a pressure air layer is 
formed in the air chamber 256, and the pressure force 
of the carrier 224 is transmitted to the wafer 254 via the 
pressure air layer. The wafer 254 is pressed against the 
polishing pad 216 by the pressure force which is trans- 



mitted via the pressure air layer. The air jetted through 
the air supply passages are discharged to the outside 
through a vent (not shown) which is formed in the pol- 
ishing surface adjusting ring 228. 
5 [0052] On the other hand, one rubber sheet 232 is ar- 
ranged between the head body 222 and the carrier 224. 
The rubber sheet 232 is shaped like a disk with uniform 
thickness. The rubber sheet 232 is fixed to the bottom 
of the head body 222 by large and small annular stop- 
to pers 258, 260. The rubber sheet 232 seals a gap be- 
tween the stoppers 258, 260 and the head body 222. 
The rubber sheet 232 is divided into a central part 232A 
and an intermediate part 232B with the stopper 260 be- 
ing a boundary. The rubber sheet 232 is also divided 
15 into the intermediate part 232B and an outer peripheral 
part 232C with the stopper 258 being a boundary. In oth- 
er words, the rubber sheet 232 is divided into three by 
the stoppers 258, 260. The central part 232A presses 
the carrier 224, the intermediate part 232B presses the 
20 pressing member 236, and the outer peripheral part 
232C functions as an air bag which presses the polish- 
ing surface adjusting ring 228. 

[0053] The air supply passage 240 communicates 
with the air bag 262 which is specified by the central part 

25 232A of the rubber sheet 232. When the compressed 
air is supplied to the air bag 262 through the air supply 
passage 240, the central part 232A of the rubber sheet 
232 is elastically deformed to press the top of the carrier 
224. This presses the wafer 254 against the polishing 

30 pad 21 6. The adjustment of the air pressure by the reg- 
ulator 246A controls the pressure force (the polishing 
pressure) of the wafer 254. 

[0054] The guide ring 226 is shaped like a cylinder, 
and it is coaxially arranged below the head body 222. 
35 The guide ring 226 is fixed to the head body 222 via the 
rubber sheet 232. The polishing surface adjusting ring 
228 is arranged between the guide ring 226 and the car- 
rier 224. 

[0055] An annular air bag 264, which is specified by 
40 the outer peripheral part 232C of the rubber sheet 232 
and the stopper 258, is formed above the polishing sur- 
face adjusting ring 228. The air supply passage 244 
communicates with the air bag 264. The supply of the 
compressed air to the air bag 264 through the air supply 
45 passage 244 elastically deforms the outer peripheral 
part 232C of the rubber sheet 232 by the air pressure to 
thereby press an annular top surface 228A of the pol- 
ishing surface adjusting ring 228. An annular bottom 
surface 228B of the polishing surface adjusting ring 228 
so is pressed against the polishing pad 216. The adjust- 
ment of the air pressure by the regulator 246C controls 
the pressure force of the polishing surface adjusting ring 
228. 

[0056] The pressing member 236 is arranged be- 
55 tween the carrier 224 and the polishing surface adjust- 
ing ring 228. The pressing member 236 consists of a 
body 236A, a head 236B, support arms 236C, and legs 
236D. The head 236B, the support arms 236C and the 



11 



EP 0 881 039 B1 



12 



legs 236D of the pressing member 236 are formed as a 
unit at regular intervals as indicated by dotted lines in 
Fig. 6. 

[0057] The body 236A of the pressing member 236 in 
Fig. 7 is arranged in an opening 229 which is formed in 
the polishing surface adjusting ring 228. The head 236B 
of the pressing member 236 is integrated with the body 
236A, and the head 236B is arranged in a gap between 
the carrier 224 and the polishing surface adjusting ring 
228. 

[0058] An annular air bag 266, which is specified by 
the intermediate part 232B of the rubber sheet 232 and 
the stoppers 258, 260, is formed above the head 236B. 
The air supply passage 242 communicates with the air 
bag 266. The supply of the compressed airto the air bag 
266 through the air supply passage 242 elastically de- 
forms the intermediate part 232B of the rubber sheet 
232 by the air pressure to thereby press the head 246B 
of the pressing member 236. This causes a bottom 247 
of the leg 236D of the pressing member 236 to be 
pressed against the polishing pad 21 6. The adjustment 
of the air pressure by the regulator 246B controls the 
pressure force of the pressing member 236. The leg 
236D is arranged in a hole 228C formed in the polishing 
surface adjusting ring 228. The base material of the 
pressing member 236 is amber, whose coefficient of 
thermal expansion is so small as to prevent the thermal 
expansion caused by polishing temperature. The bot- 
tom 237, which is pressed against the polishing pad 21 6, 
is coated with diamond in order to prevent it from being 
polished by the polishing pad 216. 
[0059] On the other hand, the differential transformer 
234 is provided at the end of the support arm 236C of 
the pressing member 236, and the differential trans- 
former 234 detects the stock removal of the wafer 254. 
The differential transformer 234 consists of a core 270, 
a bobbin 272, and a contact 274. The bobbin 272 is fixed 
to the end of the support arm 236C of the pressing mem- 
ber 236, and the core 270 is arranged in the bobbin 272 
in such a manner as to move vertically. The contact 274 
is provided at the bottom of the core 270, and the contact 
274 is in contact with the carrier 224. The bobbin 272 
connects to an arithmetic unit (not shown), which calcu- 
lates the stock removal of the wafer 254 in accordance 
with the vertical movement amount of the core 270 with 
respect to the bobbin 272. 

[0060] The retainer ring 230 is fitted into the periphery 
of the lower part of the carrier 224 in such a manner as 
to move vertically. The retainer ring 230 comes into con- 
tact with the polishing pad 216 while the wafer 254 is 
being polished. The wafer 254 is moved horizontally by 
the rotational force of the polishing pad 216, and then 
the wafer 254 is pressed against the inner peripheral 
surface of the retainer ring 230. This prevents the wafer 
254 from jumping out from the carrier 224. 
[0061] Since the retainer ring 230 is made of resin, it 
is deformed from its original shape by the pressure force 
of the wafer 254, and the retainer ring 230 is elastically 



deformed in conformity with the peripheral edge of the 
wafer 254. The wafer 254 is pressed against the retainer 
ring 230 in the state wherein the surface of the wafer 
254 is in contact with the retainer ring 230. It is also pos- 

5 sible to use a metallic retainer ring which is elastically 
deformed by the pressure force. 
[0062] A description will now be given of the operation 
of the wafer polishing apparatus which is constructed in 
the above-mentioned manner. 

io [0063] After the holding head 214 is raised, the suc- 
tion pump 274 is driven to make the porous board 250 
to absorb and hold the wafer 254 subject for polishing. 
[0064] Then, the holding head 214 descends, and it 
stops at a position where the contact surface of the pol- 

15 ishing surface adjusting ring 228 comes into contact with 
the polishing pad 216. 

[0065] Then, an air pump 248 is driven to supply the 
compressed air to the space 256 through an air passage 
278 to thereby form a pressure air layer in the space 

20 256. At that time, the control of the regulator 246D ad- 
justs the supply of the compressed air and sets the pres- 
sure of the pressure air layer to a preset pressure. 
[0066] The compressed air is supplied from the pump 
248 to the air bag 262 through the air passage 240, and 

25 the central part 232A of the rubber sheet 232 is elasti- 
cally deformed by the inner air pressure to thereby press 
the carrier 224. The wafer 254 is pressed against the 
polishing pad 21 6 via the pressure air layer. The adjust- 
ment of the air pressure by the regulator 246A controls 

30 the inner air pressure to a desired pressure, and keeps 
the pressure force of the wafer 254 against the polishing 
pad 216 constant. 

[0067] At the same time, the compressed air is sup- 
plied from the air pump 248 through the air passage 244, 

35 and the outer peripheral part 232C of the rubber sheet 
232 is elastically deformed by the inner air pressure to 
press the polishing surface adjusting ring 228. The bot- 
toms of the polishing surface adjusting ring 228 and the 
retainer ring 230 are pressed against the polishing pad 

40 216. Then, the compressed air is supplied from the 
pump 240 to the air bag 266 through the air supply pas- 
sage 242. The intermediate part 232B of the rubber 
sheet 232 is elastically deformed by the inner air pres- 
sure to press the pressing member 236. Consequently, 

45 the bottom 237 of the pressing member 236 is pressed 
against the polishing pad 216. Then, the turn table 212 
and the holding head 214 are rotated to start polishing 
the wafer 254. 

[0068] During the polishing, the wafer 254 is moved 
50 horizontally by the rotation of the polishing pad 216, and 
the wafer 254 is polished with the peripheral edge there- 
of being pressed against the retainer ring 230. At that 
time, the retainer ring 230 is elastically deformed in con- 
formity with the peripheral edge of the wafer 254 by the 
55 pressure force from the wafer 254. Accordingly, the wa- 
fer 254 is pressed against the retainer ring 230 in the 
state wherein the surface of the wafer 254 is in contact 
with the retainer ring 230. This diffuses the pressure 
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which is applied to the wafer 254 by the retainer ring 
230, thus preventing the defects of the wafer such as 
chips. 

[0069] On the other hand, the arithmetic unit calcu- 
lates the stock removal of the wafer 254 during the pol- 5 
ishing in accordance with the descending amount of the 
contact 274 of the differential transformer 234, that is, 
the descending amount of the core 270, in the state 
wherein the contact 274 is in contact with the carrier 224. 
[0070] When the stock removal calculated by the 10 
arithmetic unit reaches a preset polishing ending point, 
the wafer polishing apparatus is stopped to finish pol- 
ishing the wafer 254. The polishing of one wafer 254 is 
completed in this manner. The previously-described 
steps are repeated to polish the subsequent wafer 254. *5 
[0071] In this embodiment, the rubber sheet is used 
for the elastic sheet, but it is also possible to use a me- 
tallic or plastic sheet which is elastically deformed by the 
pressure air to press the carrier and the retainer ring. 
[0072] It is also possible to use a shape memory alloy 20 
whose displaced amount varies according to the tem- 
perature and control the heating temperature of the 
shape memory alloy to thereby control the displaced 
amount thereof, thus pressing the retainer ring and the 
carrier by a force which is generated by the displace- 25 
ment. 

[0073] As set forth hereinabove, according to the 
present invention, the wafer polishing apparatus with 
the retainer ring supplies the pressure air to the first 
space and elastically deforms the central part of the 30 
elastic sheet under the air pressure to press the carrier, 
thereby pressing the wafer against the polishing pad. 
Then, the wafer polishing apparatus supplies the pres- 
sure airto the second space, and elastically deforms the 
periphery of the elastic sheet to press the retainer ring, 35 
thereby uniformly pressing the retainer ring against the 
polishing pad. Thus, the present invention uniformly pol- 
ishes the whole surface of the wafer, and the movement 
strokes of the retainer ring are longer in the present in- 
vention than in the polishing apparatus which uses the *o 
diaphragm. For this reason, the retainer ring can be 
pressed satisfactorily. 

[0074] According to the second invention of the 
present invention, the pressure air is supplied to the first 
space, and the air pressure directly presses the carrier, *5 
thereby pressing the wafer against the polishing pad. 
The pressure air is supplied to the second space, and 
the air pressure directly presses the retainer ring, there- 
by uniformly pressing the whole surface of the wafer. 
The movement strokes of the retainer ring are longer in 50 
the present invention than in the polishing apparatus 
which uses the diaphragm. For this reason, the retainer 
ring can be pressed satisfactorily. 

55 

Claims 

1. A wafer polishing apparatus (10) which presses a 



wafer (54) against a rotating turn table (1 2) to polish 
a face of the wafer (54), said wafer polishing appa- 
ratus (10) comprising: 

a rotary head body (22) arranged opposite to 
said turn table (12); 

a carrier (24) contained in said head body (22) 
in a manner that is vertically movable, said car- 
rier (24) supporting the wafer (54) to press the 
wafer (54) against said turn table (12); 
a retainer ring (28) contained in said head body 
(22) in a manner that is vertically movable, said 
retainer ring (28) concentrically arranged at the 
periphery of said carrier (24), said retainer ring 
(28) coming into contact with said turn table 
(12) and holding the periphery of the wafer (54) 
during polishing; and 

a sealed first space (50) for pressing said car- 
rier (24) and a sealed second space (66; 74) for 
pressing said retainer ring (28), said first and 
second spaces (50, 66; 50, 74) being formed in 
said head body (22); 

wherein pressure air is supplied to said first 
and second spaces (50, 66; 50, 74) to press said 
carrier (24) and said retainer ring (28) against said 
turn table (12); 

characterized by further comprising 

an air jetting member (52) being provided at the 
bottom of said carrier (24) and jetting the airto 
the other face of the wafer (54) to thereby per- 
form a pressure fluid layer (55) between said 
carrier (24) and the wafer (54) and press the 
wafer (54) against said turn table (12) via said 
pressure fluid layer (55). 

2. The wafer polishing apparatus (10) as defined in 
claim 1 , further comprising an elastic sheet (30) pro- 
vided in a space in said head body (22) above said 
carrier (24) and said retainer ring (28), said elastic 
sheet (30) being concentrically divided into at least 
a central part (30A) included in said first space (50) 
and a peripheral part (30B) included in said second 
space (66), wherein pressure air is supplied to said 
first and second spaces (50, 66) to elastically de- 
form the central part (30A) and the peripheral part 
(30B) of said elastic sheet (30) such that the central 
part (30A) presses said carrier (24) against said turn 
table (12) and the peripheral part presses said re- 
tainer ring (28) against said turn table (12). 

3. The wafer polishing apparatus (10) as defined in 
claim 2, wherein said elastic sheet (30) is made of 
one of rubber, metal, and plastic. 

4. The wafer polishing apparatus (10) as defined in 
claim 2 or 3, wherein said elastic sheet (30) is one 
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sheet. 

5. The wafer polishing apparatus (10) as defined in 
claim 2 or 3, wherein said elastic sheet comprises 

a circular sheet (90) and an annular sheet (92) 5 
which is arranged outside said circular sheet (90). 

6. The wafer polishing apparatus (10) as defined in 
claim 2 or 3, wherein said elastic sheet comprises 
vertically-stacked two elastic sheets (1 00, 1 02), and 10 
said two elastic sheets (1 00, 102) are concentrically 
divided into at least two, a central space between 
said two elastic sheets (100, 102) being said first 
space (50) and a peripheral space between said 
two elastic sheets (100, 102) being said second '5 
space (66). 

7. The wafer polishing apparatus (10) as defined in 
claim 1 , wherein said first space (50) and said sec- 
ond space (74) are sealed spaces. 20 



Patentanspruche 

1. Waferpoliervorrichtung (10), welche einen Wafer 25 
(54) gegen einen sich drehenden Drehtisch (12) 
zum Polieren einer Flache des Wafers (54) druckt, 
wobei die Waferpoliervorrichtung (10) folgendes 
aufweist: 

30 

einen sich drehenden Kopfkorper (22), welcher 
dem Drehtisch (12) gegenuberliegend ange- 
ordnet ist; 

einen Trager (24), welcher in dem Kopfkorper 
(22) derart vorgesehen ist, daB er vertikal be- 35 
weglich ist, wobei der Trager (24) den Wafer 
(54) tragt, urn den Wafer (54) gegen den Dreh- 
tisch (12) zu drucken; 

einen Haltering (28), welcher in dem Kopfkor- 
per (22) derart vorgesehen ist, daB er vertikal *o 
beweglich ist, wobei der Haltering (28) konzen- 
trisch am Umfang des Tragers (24) angeordnet 
ist, der Haltering (28) in Kontakt mit dem Dreh- 
tisch (12) kommt, und den Umfang des Wafers 
(54) wahrend des Polierens halt; und 4 $ 
ein dicht abgeschlossener erster Raum (50) 
zum Andrucken des Tragers (24) und einen 
dicht geschlossenen zweiten Raum (66; 74) 
zum Andrucken des Halterings (28), wobei der 
erste und der zweite Raum (50, 66; 50, 74) im 50 
Kopfkorper (22) ausgebildet sind; und 

wobei Druckluft den ersten und zweiten Rau- 
men (50, 66; 50, 74) zugefuhrt wird, urn den Trager 
(24) und den Haltering (28) gegen den Drehtisch 55 
(12) zu drucken; 

dadurch gekennzeichnet, daB die Vorrich- 
tung folgendes aufweist: 
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ein LuftausstoBteil (52), welches am Boden des 
Tragers (24) vorgesehen ist und Luft auf die an- 
dere Flache des Wafers (54) ausstoBt, urn eine 
Druckfluidschicht (55) zwischen dem Trager 
(24) und dem Wafer (54) zu bilden und den Wa- 
fer (54) gegen den Drehtisch (12) uber die 
Druckfluidschicht (55) anzudrucken. 

2. Waferpoliervorrichtung (10) nach Anspruch 1 , wel- 
che ferner ein elastisches Flachengebilde (30) auf- 
weist, welches in einem Raum in dem Kopfkorper 
(22) oberhalb des Tragers (24) und des Halterings 
(28) vorgesehen ist, das elastische Flachengebilde 
(30) konzentrisch in wenigstens ein Mittelteil (30A), 
welches in dem ersten Raum (50) eingeschlossen 
ist, und ein Umfangsteil (30B) unterteilt ist, welches 
in dem zweiten Raum (66) eingeschlossen ist, und 
die Druckluft den ersten und zweiten Raumen (50, 
66) zugefuhrt wird, urn das Mittelteil (30A) und das 
Umfangsteil (30B) des elastischen Flachengebil- 
des (30) elastisch derart zu verformen, daB das Mit- 
telteil (30A) den Trager (24) gegen den Drehtisch 
(12) druckt und das Umfangsteil den Haltering (28) 
gegen den Drehtisch (12) druckt. 

3. Waferpoliervorrichtung (10) nach Anspruch 2, bei 
der das elastische Flachengebilde (30) aus Kau- 
tschuk, Metall Oder Kunststoff hergestellt ist. 

4. Waferpoliervorrichtung (10) nach Anspruch 2 oder 
3, bei der das elastische Flachengebilde (30) ein- 
stuckig ausgebildet ist. 

5. Waferpoliervorrichtung (10) nach Anspruch 2 oder 
3, bei der das elastische Flachengebilde ein kreis- 
formiges Flachengebilde (90) und ein kreisringfor- 
miges Flachengebilde (92) umfaGt, welches auBer- 
halb des kreisformigen Flachengebildes (90) ange- 
ordnet ist. 

6. Waferpoliervorrichtung (10) nach Anspruch 2 oder 
3, bei der das elastische Flachengebilde vertikal 
ubereinanderliegend zwei elastische Flachengebil- 
de (100, 102) umfaBt, und die beiden elastischen 
Flachengebilde (100, 102) konzentrisch im wenig- 
stens zwei Raume unterteilt sind, einen zentralen 
Raum zwischen den beiden elastischen Flachenge- 
bilden (1 00, 1 02), bei dem sich urn den ersten Raum 
(50) handelt, und einen Umfangsraum zwischen 
den beiden elastischen Flachengebilden (100, 
102), bei dem es sich urn den zweiten Raum (66) 
handelt. 

7. Waferpoliervorrichtung (10) nach Anspruch 1, bei 
der der erste Raum (50) und der zweite Raum (75) 
dicht abgeschlossene Raume sind. 
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Revendications 

1 . Appareil a pollr des rondelles (1 0) comprimant une 
rondelle (54) sur une plaque tournante (12) afin de 
polir Tune des faces de la rondelle (54), ledit appa- 
reil a polir des rondelles (10) comprenant ; 

une tete rotative (22) disposee face a la table 
tournante (12) ; 

un support (24) compris dans ladite tete (22) de 
facon a pouvoirse deplacer verticalement, ledit 
support (24) supportant la rondelle (54) afin de 
plaquer la rondelle (54) contre ladite table tour- 
nante (12) ; 

une bague de retenue (28) contenue dans la- 
dite tete (22) de facon a pouvoir se deplacer 
verticalement, ladite bague de retenue (28) 
etant disposee concentriquement a la periphe- 
ric dudit support (24), ladite bague de retenue 
(28) venant au contact de ladite table tournante 
(12) et maintenant la peripherie de la rondelle 
(54) pendant le polissage ; et 
un premier espace hermetiquement ferme (50) 
pour comprimer ledit support (24) et un second 
espace hermetiquement ferme (66 ; 74) pour 
comprimer ladite bague de retenue (28), lesdits 
premier et second espaces (50, 66 ; 50, 74) 
etant amenages dans la tete (22) ; 

dans lequel I'air comprime est envoye dans 
les premier et second espaces (50,66 ; 50, 74) pour 
comprimer ledit support (24) et ladite bague de re- 
tenue (28) contre ladite table tournante (12) ; 

caracterise par lefait qu'il comprend egale- 

ment 



(30A) comprime ledit support (24) contre ladite ta- 
ble tournante (1 2) et que la partie peripherique com- 
prime ladite bague de retenue (28) contre ladite ta- 
ble tournante (12). 

5 

3. Appareil a polir des rondelles (1 0) selon la revendi- 
cation 2, dans lequel une feuiile elastique (30) est 
fabriquee en caoutchouc, en metal ou en plastique. 

10 4. Appareil a polir des rondelles (10) selon la revendi- 
cation 2 ou 3, dans lequel ladite feuiile elastique 
(30) est une feuiile unique. 

5. Appareil a polir des rondelles (1 0) selon la revendi- 
15 cation 2 ou 3, dans lequel ladite feuiile elastique 
comprend une feuiile circulaire (90) et une feuiile 
annulaire (92) disposee a Texterieur de ladite feuiile 
circulaire (90). 

20 6. Appareil a polir des rondelles (10) selon la revendi- 
cation 2 ou 3, dans lequel ladite feuiile elastique 
comprend deux feuilles elastiques superposees 
verticalement (100, 102), et dans lequel les deux 
feuilles elastiques (100, 102) sont concentrique- 

25 ment divisees en au moins deux parties, un espace 
central entre lesdites deux feuilles elastiques (100, 
102) correspondant au dit premier espace (50) et 
un espace peripherique entre lesdites deux feuilles 
elastiques (100, 102) correspondant au dit second 

30 espace (66). 

7. Appareil a polir des rondelles (10) selon la revendi- 
cation 1 , dans lequel ledit premier espace (50) est 
ledit second espace (74) sont des espaces herme- 
35 tiquement fermes. 



un element pour jet d'air (52) prevu sur la partie 
inferieure dudit support (24) et projetant de I'air 
sur I'autre face de la rondelle (54) pour realiser 
ainsi une couche de pression fluide (55) entre *o 
ledit support (24) et la rondelle (54) et pour 
comprimer la rondelle (54) contre ladite table 
tournante (1 2) par I'intermediaire de ladite cou- 
che de pression fluide (55). 

45 

2. Appareil a polir les rondelles (1 0) selon la revendi- 
cation 1, comprenant egalement une feuiile elasti- 
que (30) positionnee dans un espace de ladite tete 
(22) au-dessus dudit support (24) et de ladite bague 
de retenue (28), ladite feuiile elastique (30) etant so 
divisee concentriquement en au moins une partie 
centrale (30A) comprise dans ledit premier espace 
(50) et une partie peripherique (30B) comprise dans 
ladite seconde partie (66), dans lequel I'air compri- 
me est fourni aux dits premier et second espaces 55 
(50, 66) pour deformer elastiquement la partie cen- 
trale (30A) et la partie peripherique (30B) de ladite 
feuiile elastique (30) de facon que la partie centrale 
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